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1. INTRODUCTION

Th- ARMA (1,1) process was introduced by Jacobs and Lewis

(Ref. 1). When the parameter p - 1 the sequence is given by

XU xM Cn +U n A for n 1,

where e 'a are I.I.d. with density f(x) - Xa x ;P 0, A > 0, 0 0 4 1 and

{uj nIIs an i.i.d. Bernoulli sequence with P[Un 1] 1 0.~ Ao has density
f(x) and Is independent of the € 'a.'ii' n

Chernick (Ref. 2) shoved that for M. - ex (XI , X2* .e, in)

Sla P[n O( + Ln(u))1 =f " ,-Aa ezp(-e -(0 + (l-)e0a0 )) da
0

This asymptotic distribution denoted by GO(x) is not an extreme-value type but

Is of the general form given by Galambos (Ref. 3) p. 1". The sequence 1In)

is exchangeable.

The conditioning argument given in Chernick (Ref. 2) can be used to

obtain the Joint asymptotic distribution for the mazimm and minimam. This

result will be given in the next section. The maximum and minimum are

asymptotically Independent and the minisum behaves asymptotically similar to

the dnium of an i.i.d. sequence of exponential random variables.

Less 2.2.1, p. 58, Calasbos (Ref. 3) can be applied to show that

the range and midrange behave similar to the maximum asymptotically.
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2. ASIMPTOTIC RISULTS

When 0 -1 the sequence Is l.d.4, and when On 0, Xa - Ao for

each n. So we wll not consider these cases.

Theorem 2.1. let be an 3hIM& (1,1) process with p- 1 and

1>9>0.

Let

S- max (x, X20 ... , .) and

.: v...aa (XI, X2,  .,x)

Then
Its" ( > , :(x + An(n)) l- y "!

P[< >~ each iJ.

~We note that Ka has a binomiala distribution wilth parmters n and

. . 1- P . A Lso given &A - a, 1t - 05- if OL " 0 and It - + 5 a i f UtL - .ProLet un.(x + l' and n - e Conditionng on wi a re as in Cherick

*.i (Rtef. 2) we he

P ,[6C + In fo r echil"we~ not tt . has a...k[ nl distrbu[n wtpaaeer nand
1.-0 kAo gi a,' Xt - Or, If -0 an h (+aI j - 1 .

(ef. 2) we have

.. .. . .A .- _ .I ,o - .

i~i * ".1*% .-
I-o <'.*' el 0. 
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For 0 4 a 4 v P < C n IC e 0 _e
n [r

71 AuI

.. and for a p _a ( t- e un

Equation (1) simplifies to

[~U Pvn< Wn, M•u n ]

Jv
°" fC- (Sn Ci*)3Ce-J ( Y/(lpn)_-Y/( B In) e-x n e - Ox  n -/ e-Z

(+ -(I() - +a fdae o)

(Pu) _xa/

+.' (1-f)e a0 e-Y/(On) neX&d

f (p n -Z + (1-0) i-e.Xa )) -& da.Vi n
The first term in Eq. (2) clearly tends to zero as n .. The second

term is bounded by

Vn -Av
f As-  da- L-e n o(.]

+o
0

and hence the second term tends to zero also. Now
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0 'IF(n al fl4A" ' A

0

-I' I" we ~["' + (I- eAs dae~x

- e -y G0(x). This comletes the proof.

nn

variables with density f(x) - le x then ~[> fJ - e 7y for each a. So
aeyptotically, I behaves eimlar to Un  On the other hand, if is the

" n~axinm of n I oi.d. exponential variales P[V3 (L x!Ln ] * ep(..-X) as

n,. So H/n does not behave at aUt similar to /n, and In fact the norming

~constants are different.
,Let %n - nand Tn (n+Vn)/2. Rnis called the rag and

e7 ()is the c ldrange.

Theorem 2.2o aor the EARN& (1,1) pro e wth p 1and> > 0
aim [[ , t elO + ,1,u))1 . % ()) .,,dl~ W. aP No a a))ticl(y

Id n IProof. ecause -tn  f- Un and 2 T - +n +gn and for every

68>0
v l wli pln > 8) - 0

..

%.

direct apicatioWn behave sluta to a.s (On t ) o els band, If.. . .. ad t

Ua',o . .epoeta aibe ln Cx+I x(GZ
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